Introduction
The Patient-Centered Outcomes Research Institute (PCORI) was established by the Patient-Protection and Affordable Care Act in 2010 with the goal of helping patients and providers make better healthcare decisions. As an independent nonprofit organization drawing on government funding, it has pioneered research into the comparative clinical effectiveness of treatments and various healthcare approaches. All this useful information stands it in good stead as PCORI comes up for congressional reauthorization after September 2019.
At the same time, Congress should not miss this opportunity to push PCORI to focus on value in the health system. Despite its many achievements, PCORI is not directly associated with economically meaningful improvements in health system efficiency. If PCORI can successfully generate timely and useful evidence on patient-centered effectiveness, it should also be able to facilitate meaningful value assessments that navigate away from low-value services, thereby reducing costs and improving access to effective healthcare. Within its current mandate, we offer four simple recommendations for PCORI to achieve this goal and make meaningful impacts on improving value and efficiency in the US healthcare system.
How Did We Get Here?
The original intent of PCORI was to expand healthcare research into areas that could help people make informed healthcare decisions that improve delivery and outcomes. It would go where traditional research did not, into questions that patients face as they seek care. To cite just a few examples, PCORI has funded a study that compared the outcomes of antibiotics vs. surgery to treat appendicitis [1] . It determined directly from stroke survivors the outcomes that mattered most to them by comparing their experiences with warfarin vs. oral anticoagulants [2] . It has backed over 100 studies on a wide range of conditions, including cancer, heart disease, and multiple chronic illnesses, where shared decision making was a key component [3] .
However, noticeably absent from PCORI's objectives has been an explicit method to thoroughly support an understanding of value. The cost-effectiveness analysis has been a standard bearer of health economics research for over three decades; yet, PCORI statutes prohibit application of this methodology. In fact, PCORI statutes explicitly prohibit funding the use of any economic evaluations that use the primary statistic of a cost-effectiveness analysis, the cost per quality-adjusted life-year (QALY), otherwise known as the incremental cost-effectiveness ratio. This statute also extends to any research "that discounts the value of a life because of an individual's disability", which implicates the QALY [4] .
Over the last decade, there has been a significant shift in emphasis on value over volume in healthcare. The simplest expression of value is represented by the classic ratio of "quality" per "cost" [5] . Nelson et al. expanded on this expression of value to incorporate more dimensions of healthcare delivery and technology that make quality a discrete measure [6] . That is, quality is a function of safety, effectiveness, equality, and time, leading to an equation as follows:
Value = (safety + effectiveness + equality)∕(time + cost). Optimizing value in a health system means that safety, effectiveness, and equality should be maximized, while time and cost are minimized. In fact, maximizing the patient experience with respect to these key parameters may produce a sense of value in healthcare that is greater than the sum of individual parameters [7] . PCORI's current focus on clinical trials for safety and comparative effectiveness has not improved the overall value of healthcare that patients consume. PCORI is hamstrung on maximizing such improvements because it lacks an expressed role in generating evidence that can support value assessments. PCORI's funded projects need to be analyzed with cost (and therefore time) as well as equality to achieve a recognizable impact on improving healthcare delivery.
Emerging Use of Value Assessments in the USA
Since the formation of PCORI, US value assessment frameworks have emerged that help providers, payers, and patients understand the value of new healthcare interventions and ideally make better choices about their use [8] . Value frameworks differ slightly in their mission, but all include some level of clinical comparison to the current standard of care for a therapy or technology. Common approaches to value assessment, such as conventional cost effectiveness, are often criticized for taking a 'one-size-fits-all' perspective on value, and some criticism is warranted. There are multiple components of value and the QALY by definition does not capture all potential benefits of healthcare interventions [9] . However, there is a reason the 'one-size-fits-all' approach persists. Academics and value frameworks depend on evidence gathered in efforts to win regulatory approval for drugs or other therapies, mainly in phase III clinical trials. Value assessors then link the evidence to QALYs, attach drug prices and health complication costs, and forecast the potential value of therapies over longer run time horizons. This is plainly unsatisfactory because regulatory approval evidence by definition is designed to meet safety and efficacy benchmarks, not value or other quality benchmarks. However, at present, there is no other readily available source of evidence on healthcare effectiveness. This is where PCORI could make a difference.
How Can PCORI Facilitate Value Assessments Within its Mandate?
PCORI funds studies that estimate outcomes important to patients, caregivers, and providers. This evidence is designed for real-world decision making. Evidence funded by PCORI such as patient-reported outcomes, real-world resource utilization, and estimates of effectiveness, not just clinical trial efficacy, can be used in the numerator and denominator of cost-effectiveness analyses. PCORI has the opportunity to make four relatively simple and practical refinements to its focus to drive more evidence on value in healthcare. These recommendations include greater communication with stakeholders focused on value, expanding and facilitating the use of existing and future effectiveness data, ensuring timely accessibility of data for use in value studies, and developing methods that inform quantification of value. Adopting each of these recommendations can easily make PCORI-generated research relevant to value assessment efforts and advance the shift to value-based healthcare.
Communicate with value assessors by organizing a steer-
ing committee on value represented by Health Technology Assessment (HTA) organizations and researchers. Refining PCORI's role to ensure generated evidence on effectiveness is useful in value estimation, and its agenda for priority research should align with that of value assessment developers. For example, PCORI could seek input from health economists and health policy researchers on key value questions in healthcare. 2. Expand and facilitate the use of effectiveness data available through PCORnet for incorporation into externally funded value studies. One of PCORI's marquee efforts offers a catalog of robust evidence on healthcare effectiveness, the PCORnet [10] . PCORnet is a partnership of data sharing between academic medical centers and local community health clinics. PCORnet employs a common data model that links local data with the broader network for a streamlined research process. PCORnet states they are well equipped to conduct real-world evidence studies, pragmatic clinical trials, population health research, health systems research, and patient engagement studies. The information produced from PCORnet provides some of the richest information on effectiveness and safetytwo of the key inputs for value estimation. 3. Collaborate with PCORI-funded researchers to ensure external value assessors receive timely access to effectiveness data for inputs to value estimation. As a complement to (2) above, to date, we know of no studies using PCORnet data as inputs to value estimation. While PCORI does not explicitly restrict access to PCORnet data for use in value estimation, the government mandate against formal cost-effectiveness studies is a signal to researchers that these data have restrictions on use. Simply communicating with researchers and value assessors that the effectiveness and safety data from PCORnet can be used as inputs into value assessment studies would expand the value assessment market.
Identify and develop methods for quantifying non-traditional aspects of value.
A key challenge in value assessment is capturing the full range of treatment benefits that are meaningful from the patient and caregiver perspective. PCORI's mission can directly inform recent calls for research on measuring and incorporating non-traditional aspects of value (e.g., value of hope) into value assessments [9, 11] . PCORI's past funding efforts have cultivated a robust literature base on patient-centered outcomes. Moving forward, PCORI can expand this effort to directly fund research on methods that support measurement and incorporation of non-traditional aspects of value.
Currently, no other US government entity funds studies that generate rich real-world effectiveness and utilization data. Encouraging the generation of evidence that can support value assessments and removing restrictions on externally funded or non-funded researchers using evidence generated by PCORI are important steps to embedding value assessments in American healthcare.
